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Background: Since the occurrence of the COVID-19 pandemic, information
dissemination has increased rapidly. Promoting health literacy is currently
crucial to prepare people to respond quickly to situations, such as the
COVID-19 pandemic. Due to the importance of health literacy in this
critical situation, we are looking for a questionnaire to measure COVID-19
health literacy. The COVID-19 Germany Health Literacy Questionnaire
(HLS-COVID-Q22) is an excellent tool, so the study aimed to create a cultural
validity of this questionnaire for the Iranian population.

Methods: In this validation study, 880 samples were enrolled using a
convenient sampling method. The questionnaire was translated through
a backward forwarding procedure. Confirmatory factor analysis (CFA) and
exploratory factor analysis (EFA) were employed for Persian version validity.
McDonald’'s omega (£2), Cronbach’s alpha, and average inter-item correlation
(AIC) coefficients were assessed for reliability.

Results: Using EFA on the random half sample (n = 440), the EFA indicated
that the scale had four factors: accessing, understanding, appraising, and
applying health-related information in the COVID-19 pandemic context, which
explained 59.3% of the total variance. CFA was used for the sample’s second
part (n = 440) to evaluate the goodness of fit of the four-factor solution. CFA
showed the model fit. All indices RMSEA = 0.067, CFl = 0.934, IFl = 0.934,
PCFI = 0.772, PNFI = 0.747, and CMIN/DF = 2.972 confirmed the model fit.
The convergent validity of the HLS-COVID-Q22 was confirmed. McDonald’s
omega and Cronbach'’s alpha were very good (@ and §2 >0.80).

Conclusion: The Persian version of the HLS-COVID-Q22 had acceptable
psychometric properties and is applicable to measure COVID-19
health literacy.
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Introduction

The COVID-19 pandemic has become one of the
biggest challenges for healthcare systems around the world
(1). Since the occurrence of the COVID-19 pandemic,
information dissemination has increased rapidly (2). In
February 2020, the World Health Organization (WHO)
infodemic to describe fake news
the COVID-19 pandemic.
epidemic

introduced the term
information related to
“global
spreading rapidly through
other outlets”. It has a significant impact on the COVID-19
pandemic (3).

and
Infodemic is a of misinformation

social media platforms and

The WHO guidelines emphasize increasing health literacy
(HL) among the general public around the world to prevent the
spread of infection. The concept of HL is commonly used in
health communication to educate people about health-related
issues. It is defined as “the degree to which individuals have
the ability to acquire, process, and understand basic health”
(1). HL is currently considered a set of cognitive and social
skills that not only motivate but also enable individuals to
acquire and use valid health-related information to promote
health (4). HL is an important issue in slowing down the
spread of the virus and preventing the disease. Therefore, it has
been established as the global strategy to fight the COVID-19
pandemic (5).

HL may help people to understand the reasons for the
recommendations and the results of their various possible
actions (6). Promoting HL is more important than ever to
prepare people to respond quickly to situations, such as the
COVID-19 pandemic (7). Therefore, a study indicated that
people who have higher levels of HL tend to be better at
managing their health than those people who do not. Higher
levels of HL among people are associated with increased
protection, a better quality of life, less variation in health
outcomes, and a more stable and equal society. People who do
not have good HL cannot distinguish between fact and fiction
and are more influenced by unreliable facts (2). The European
HL Survey, which was conducted in eight countries, found that
almost 50% of all adults have “inadequate” HL; this means that
it is potentially difficult for them to understand, evaluate, and
apply information to promote or protect health. Past research
has shown that low HL is associated with various adverse
health outcomes (3, 4). A recent study on fear of COVID-
19 in medical students has shown that higher levels of HL
may lower the level of fear (5). In another study, higher HL
levels have shown protective effects against COVID-19-related
depression (6).

Emphasis on promoting personal, community, and
population HL is very important during the COVID-19
pandemic (8) which is why there is a need to explore
COVID-19-related HL. HL s
misjudged (5).

However, ignored or
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Highlight the different aspects of HL in different
populations during pandemics is necessary (9). Seng et al.
emphasized that “understanding the levels and determinants
of HL related to the epidemic in different populations is
essential for healthcare policymakers and formulating optimal
and effective strategies” (7). Due to the importance of HL
in this critical situation, we are looking for a questionnaire
to measure COVID-19 HL. Different questionnaires have
been created to measure the HL of COVID-19, and
most of the studies have used COVID-19 Germany HL
Questionnaire (HLS-COVID-Q22) (8) and created their own
suitable questionnaire.

HLS-COVID-Q22
understanding,

covers four subscales including,
applying, and health-related

information, while other questioners do not have these four

appraising,

subscales (9). In contrast, the methods of confirming the validity
and reliability of some questionnaires are not enough (10).
In addition, the number of questions on some scales was too
many (11), which was beyond the interest of people, and finally,
after many reviews, the HLS-COVID-Q22 was selected. Since
the language of Iranians is different from that of Germans, as
well as the different cultures of the two countries, we intend
to create a culture and validity of this questionnaire for the
Iranian population.

Methods

Study design and sample size

The current cross-sectional research was performed from
7th to 19th August 2021 on adults (equal and older than 18
years) in Iran. Inclusion criteria included age older than 18
years, having the ability to read and write, having access to
the internet, and having informed consent for participation
in the study. A convenient sampling method was used for
online data collection. The questionnaire was prepared through
Google Forms and shared its URL link through social network
channels and groups (WhatsApp, Telegram, and Instagram).
We included 20 participants per question in the study.
Finally, 440 samples for exploratory factor analysis (EFA)
and another 440 samples for evaluation confirmatory factor
analysis (CFA) were enrolled (12). We used the STROBE
checklist (cross-sectional studies) as a guideline for writing
this article.

Measurements
In this study, we used a two-part questionnaire. One
section was related to demographic characteristics and the

other section was the Persian version of COVID-19-related
HL (HLS-COVID-Q22) (8). Demographic variables were age,
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marital status, gender, economic status, educational level,
employment status, and residence.

HLS-COVID-Q22 contains 22 items with four subscales
including, appraising (six items), understanding (six items),
applying (five items), and health-related information (five items)
in the COVID-19 pandemic context. The minimum score of this
questionnaire is 22 and the maximum score is 88. The minimum
and maximum average scores of this questionnaire are 1 and 4,
respectively. A mean score of <2.5 indicates “inadequate HL”,
a score of 2.5-3 indicates “problematic HL”, and a score of >3
indicates “sufficient HL (8).

Translation process

Before starting this study, written permission from the
questionnaire’s developer, Professor Orkan Okan, was obtained
through email. First, the translation of the questionnaire was
done into Persian by two expert independent translators. Then,
the translation of the two people was compared and corrected,
and a Persian questionnaire was created. In the next step, this
Persian questionnaire was translated into English by a third
expert translator. Two English versions were reviewed and
harmonized by the research team (13).

Face validity

Quantitative and qualitative approaches evaluated face
validity. In the qualitative approach (14, 15), eight experts
in health education and promotion, epidemiologist, and
the instrument’s development assessed the scale regarding
difficulty, all
understandable items of the scale. In the quantitative approach,

relevancy, and ambiguity, and reported

the same experts assessed the items regarding suitability by
a Likert scale of five points (I = not suitable at all, 2 = less
suitable, 3 = almost suitable, 4 = suitable, and 5 = completely
suitable). The following formula calculated the impact score:
impact score (IS) = frequency (%) x suitability. A score of more

than 1.5 was regarded as acceptable (16).

Content validity

For content validity, quantitative and qualitative methods
were used. In the qualitative approach, eight experts in health
promotion and education, epidemiologist, and the instrument’s
development evaluated the items regarding wording and
grammar, scaling, and item allocation. Then, their feedback was
used to modify some items. In the quantitative method, the
content validity of the scale was assessed using modified kappa
statistic (K*) and content validity ratio (CVR).
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In CVR, questions were evaluated using a three-point
Likert scale (3 = essential, 2 = useful but not essential,
and 1 = not essential). The formula [n, — (N/2)]/(N/2) was
used to calculate CVR in which “n,” indicates the number
of experts rating the items as “essential” and “N” indicates
the total number of experts. The Lawshe rule was applied to
interpret the result. A minimum acceptable score of 0.75 was
considered (17).

The chance agreement is not considered by content validity
index (CVI). Therefore, K* as of the combined CVI and kappa

was used to correct this index.
K* = (I— CVI—PC)/ (1 — PC).

PC indicates the chance agreement presented by the
below equation:

PC = [NI/A! (N — A)!] x 0.5N

“N” indicates the number of experts and “A” indicates
the number of experts approving the question’s relevance.
Regarding kappa interpretation, data of more than 0.75,
0.60-0.74, and 0.40-0.59 were excellent, good, and fair,
respectively (18).

Construct validity

Exploratory (EFA) and confirmatory factor analysis (CFA)
assessed the construct validity.

EFA

Sample size adequacy and appropriateness were checked by
KMO and Bartlett’s tests. The favorable KMO value is >0.70
(19). Scree plot, principal axis factoring (PAF) EFA, and ProMax
rotation were used to extract latent factors. The minimum
acceptance value for factor loading was determined by the CV
value [CV = 5.152 + / (n - 2)]. CV is regarded as the
minimum value that each question has to remain in a latent
factor (20), where “n” is the sample size. Finally, in the present
study, CV was calculated at 0.33. Finally, the criteria of factor
extraction including eigenvalues (should be more than one),
commonalities (h2, which is more than 0.3), and scree plots with
factor loading were reported (21).

CFA

The confirmatory factor analysis tested the standard
HLS-COVID-Q22 structure fit. For running the model, we
use the Bootstrap method. Many fit indicators are available
to determine the model’s goodness of fit. The fitness of
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the model was evaluated considering the comparative fit
index (CFI >95% good and >90% acceptable), root mean
square of error of approximation (RMSEA <0.05 good
and <0.08 acceptable), parsimonious comparative fit index
(PCFI >0.5 good), incremental fit index (IFI >95% good
and > 90% acceptable), parsimonious normed fit index
(PNFI >0.5 good), and (CMIN/DF <3 good and <5
acceptable) (22, 23).

Univariate and multivariate normality and
outliers

In this study, univariate distribution was assessed by the
Kolmogorov-Smirnov test, skewness, and kurtosis. The cut-off
values for skewness and kurtosis were considered 3 and 7,
respectively (24). For checking the multivariate normality
and outliers, Mardia’s and Mahalanobis distance tests were
used, respectively.

Convergent and divergent validity

The divergent and convergent validity were examined by
evaluating Pearson’s correlations between items and factors
of the HLS-COVID-Q22. We calculated Pearson’s correlation
between items and hypothesized factors as convergent validity
and Pearson’s correlation between items and other scales as
divergent validity. We used a strong correlation cut-oftf point
(r) equal to 0.70. Values of >0.70 are considered excellent
correlation, and convergent correlations should always be higher
than discriminant ones (25). Furthermore, construct reliability
(CR), average variance extracted (AVE), and maximum shared
variance (MSV) were reported. For convergent validity, CR must
be greater than AVE and AVE of >0.5 (26). In divergent validity,
MSV must be lower than AVE (27).

Reliability

McDonald’s omega (§2), Cronbachs alpha, and average
inter-item correlation (AIC) coefficients were applied for
checking the reliability (28). According to the general rule
of thumb, Cronbach’s alpha equal to 0.70 and higher is
considered good, 0.80 and higher is considered better, and
0.90 and higher is considered best (29). As for Cronbach’s
alpha, McDonalds Omega of >0.80 is regarded as good
internal reliability (30). The mean inter-item correlation for
some items should be from 0.20 to 0.40, which suggests
that the
sufficiently unique variance so that they are not identical

items are reasonably homogenous and have

to each other (31). SPSS, https://webpower.psychstat.org/
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models/kurtosis, and AMOS version 22 were applied for
statistical analyses.

Ethics

The proposal of this research was confirmed by the Ethics
Committee of Isfahan University of Medical Sciences with
code IRMULRESEARCH.REC.1400.194. The subjects have
completed a written informed consent form at the beginning of
the questionnaire URL link.

Results

Participant characteristics

The participants’ mean age was 31.09 + 11.37 years.
The majority of the participants were female (62.0%), single
(56.1%), had a university education (81.1%), and were quiet
in the city (94.0%). Approximately 60% of them had Fars
ethnicity, 26.4% were students, and 31.9% had incomes of more
than 400 dollars per month. The individuals’ characteristics
included in the AFA and CFA are provided separately in
Table 1.

Face validity

In the qualitative phase, the importance and wording
of all questions were assessed and some modifications were
made. There was no question with IS of smaller than 1.5
(Appendix Table 2).

Content validity

Modifications were made based on the opinions of the
experts. The CVI, K*, and CVR for each question are shown in
Appendix Table 2. All values were acceptable.

EFA

The KMO test value was 0.935, which showed sampling
adequacy. Using PAF and ProMax rotation, four factors
(accessing, understanding, appraising, and applying health-
related information in the COVID-19 pandemic context) were
extracted and explained 59.3% of the total variance (Table 2).
In this model, four factors were extracted based on eigenvalues
>1 (Table 2). Items 3 and 6 were removed due to cross-loading.
Twenty items remained in the model because their factor
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TABLE 1 Participant characteristics in the study in two exploratory (EFA) and confirmatory factor analysis (CFA) (n = 880).

Variables

Total [No (%)]
N = 880

CFA [No (%)]

EFA [No (%)]
N N = 440

— 440

Age (years) (Mean & SD) 31.09 +11.37 31204+ 11.30 30.98 +11.45
Gender Male 334 (38.0) 169 (38.4) 165 (37.5)
Female 546 (62.0) 271 (61.6) 275 (62.5)
Marital statues Married 386 (43.9) 192 (43.6) 197 (44.1)
Single/divorced/widow 494 (56.1) 248 (56.4) 246 (55.9)
Education Less than high school 32(3.6) 14 (3.2) 18 (4.1)
High school 134 (15.2) 66 (15.0) 68 (15.5)
University 714 (81.1) 360 (81.8) 354 (80.4)
Residence Urban 827 (94.0) 416 (94.5) 411 (93.4)
Rural 5(6.0) 24 (5.5) 29 (6.6)
Ethnicity Fars 531 (60.3) 278 (63.2) 253 (57.5)
Lor/Lak/Bakhtiari 55(6.3) 21 (4.8) 34(7.7)
Gilak/Tork/Mazani 147 (16.7) 70 (15.9) 77 (17.5)
Other 147 (16.7) 91 (16.1) 76 (17.3)
Income means per month <150 dollars 160 (18.2) 79 (18.0) 81 (18.4)
150-250 dollars 192 (21.8) 99 (22.5) 93 (21.1)
250-400 dollars 247 (28.1) 118 (26.8) 129 (29.3)
>400 dollars 281 (31.9) 114 (32.7) 137 31.1)
Job Unemployed 128 (14.5) 66 (15.0) 62 (14.1)
Freelance job 161 (18.3) 85 (19.4) 76 (17.3)
Employee 208 (23.6) 107 (24.3) 101 (23.0)
Student 232 (26.4) 110 (25.0) 122 (27.7)
Housekeeper 121 (13.8) 56 (12.7) 65 (14.7)
Laborer 30 (3.4) 16 (3.6) 14 (3.2)

load was >0.33. Eigenvalues, h2, and factor loading values are
presented in Table 2.

CFA

To assess the best of fit of the factor structure of the
20-item COVID-19 HL scale, the chi-square goodness-of-
fit test was evaluated (X2 = 466.545, df = 157, n = 440,
p < 0.0001) (Appendix Figure 1). Moreover, the fit of the
model was examined by other indicators. All indices, such as
RMSEA = 0.067, CFI = 0.934, IFI = 0.934, PCFI = 0.772, PNFI
= 0.747, and CMIN/DF = 2.972, confirmed the model fit.

Tests for normality and outliers
The Kolmogorov-Smirnov test was significant which shows

data has no normality. None of the data has univariate skewness
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and kurtosis (skewness <3 and kurtosis <7). However, in the
assessment of Mardia’s test, multivariate skewness and kurtosis
were observed (p < 0.001) (Appendix Table 1).

Convergent and divergent validity

The minimum and maximum range of item-factor
correlation (hypothesized and other factors) showed in Table 3.
All of the item-hypothesized factor correlations were >0.70. The
minimum and maximum range of convergent correlations of
all factors were higher than the discriminant correlation ranges
(Table 3). Appendix Table 3 shows AVE for all factors. Except
for the appraising factor, AVE was >0.5, and for all factors,
CR was greater than AVE, indicating acceptable convergent
validity. In contrast, MSV was greater than AVE for all factors,
indicating a lack of divergent validity. However, divergent
validity was established using the correlation method. Overall,
the convergent validity of the HLS-COVID-Q22 was confirmed.
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TABLE 2 Exploratory factors extracted from items of COVID-19-health literacy (n = 440).

Factors Factor loading h2  Eigenvalue %Variance
Factor 1 8. Understand recommendations of authorities 0.844 0.642 9.562 45.862
Understanding regarding protective measures against coronavirus

infection?

10. Understand information in the media on how to 0.830 0.718

protect myself against coronavirus infection?

12. Understand risks of the coronavirus that I find in 0.811 0.573
newspapers, magazines or on TV?

11. Understand risks of the coronavirus that I find on 0.760 0.635
the internet?

9. Understand advice from family members or friends 0.599 0.587
regarding protective measures against coronavirus
infection?

7. Understand your doctor’s, pharmacists or nurse’s 0.496 0.620
instructions on protective measures against coronavirus
infection?

Factor 2 16. Judge how much I am at risk for a coronavirus 0.906 0.704 1.427 5.148
Appraising infection?

14. Judge which behaviors are associated with a higher 0.655 0.609
risk of coronavirus infection?

13. Judge if information on the coronavirus and the 0.608 0.374
coronavirus pandemic in the media is reliable?

15. Judge what protective measures you can apply to 0.596 0.587

prevent a coronavirus infection?

17. Judge if I have been infected with coronavirus? 0.591 0.381
Factor 3 2. Find information on the internet about protective 0.914 0.777 1.301 4.634
Accessing behaviors that can help to prevent infection with

the coronavirus?

1. Find information about the coronavirus on the 0.902 0.693
internet?
4. Find information on how to recognize if I have likely 0.564 0.439

become infected with the coronavirus?

5. Find information on how to find professional help in 0.537 0.487
case of coronavirus infection?

Factor 4 20. Use information the doctor gives you to decide how 0.932 0.755 1.105 3.668
Applying to handle an infection with the coronavirus?
19. Follow instructions from your doctor or pharmacist 0.928 0.740

regarding how to handle the coronavirus situation?

22. To behave in a way to avoid infecting others? 0.591 0.417

21. Use media information to decide how to handle an 0.427 0.548
infection with the coronavirus?

18. Decide how you can protect yourself from 0.393 0.583
coronavirus infection based on information in the
media?

Reliability Discussion

According to McDonald’s omega and Cronbach’s alpha, In this study, the four factors (understanding, appraising,
the reliability of this questionnaire was very good (« applying, and health-related information in the COVID-19
and £ > 0.80). The details of reliability are presented pandemic context) extracted by exploratory factor analysis
in Table 4. explained more than 59% of the variance. This study removed
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Scaling fulfillment
Number of items
that meet criterion
1 but not 2

Number of items
higher correlations
with
other factorsd

Factor-items divergent validity
Criterion 2
(exclusive criterion)

Range of
correlations
with other factors®
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two items (items 3 and 6) due to cross-loading. The fitness
indicators approved the construct of HLS-COVID-Q22.

The original version of HLS-COVID-Q22 (8) identified four
factors with 22 items but this study identified four factors with
20 items. The four domains were the same in the two studies.

The definition of individuals’ ability to deal with health
information has changed. It emerged from referring to some
technical skills applied, such as understanding, accessing,
appraising, and applying health-related information (32). The
present questionnaire has extracted all these skills in its
factor analysis.

The first factor identified in the EFA was “understanding.”
This item introduces approximately 45% of the total
variance. The capability approach highlights the importance
of “understanding” (33). This approach introduces the
available resources as one of the essential preconditions
for the potential to do actions. One of the most important
conditions for turning such resources into the actions required
to achieve the goal is the individual’s understanding of
these resources (34, 35). Our goal during the COVID-19
pandemic is to break the chain of transmission (36). Personal
protective equipment, such as masks, disinfectants, physical
distancing, and vaccines, are our resources, and people’s
understanding of these cases will lead to action, breaking
the chain.

The potential to educate and guide individuals in the
process of appraising health information is very important
in the COVID-19 pandemic. Appraising ability can help
people to identify information containing poor-quality
arguments (false, irrelevant, or manipulative) (37). This
subscale constitutes about 5% of the total variance in EFA in the
current study.

The issue of access to HL is very important. With
the spread of mobile phones, access to health-related
information on the Internet has become more important.
Older cases, as well as people who earn minimum wage or
less, are less likely to have such devices (38). In addition,
for people who can access digital media, there are other
barriers, such as the requirement for a high level of
general literacy to realize the content (39). Medical jargon
and jargon, dense paragraphs, difficult formatting, and
specialized language are barriers for cases that have limited
HL (40).

The capability to use and process the information
to guide health actions is an essential component of
HL (41). A person with good health-related literacy
knows when and where to search for, find, and retrieve
printed data, as well as who to contact for information
advice. It is very important to apply the information
in making decisions at the individual and/or societal
level (41).

Understanding other domains, such as appraising,
applying, and information, is an appropriate tool for HL.
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TABLE 4 The reliability of the Persian version of HLS-COVID-Q22 (n = 880).

10.3389/fpubh.2022.1085861

Factors Number of Alpha (95% ClI) Omega AICC (95% Cl)
items

Understanding 6 0.883 (0.864-0.899) 0.884 0.883 (0.871-0.895)
Appraising 5 0.829 (0.805-0.849) 0.831 0.829 (0.811-0.847)
Accessing 4 0.827 (0.804-0.851) 0.831 0.827 (0.808-0.845)
Applying 5 0.862 (0.841-0.880) 0.862 0.862 (0.847-0.876)

95% CI, 95% confidence interval (lower CI-Upper CI).

One of the most important strengths of this questionnaire Strong methodology and analysis were performed

is that its questions measure both HL and electronic HL
(eHL) (42). eHL and HL are crucial for decreasing the
virus spread and mitigating its effect through making
informed decisions regarding how to prevent and address
the disease (35). HL is a social vaccine making individuals
and communities able to mitigate the virus spread by
the
governments and health authorities. This vaccine can be

using and understanding information offered by
used similarly to biomedical vaccines to prevent infection from
COVID-19 (43).

Despite the widespread injection of the COVID-19 vaccine
in several doses and the emergence of various strains of the virus,
the COVID-19 pandemic status is still present (44). This proves
that other extensive and parallel interventions must perform to
be able to complement the biological vaccine’s effect (43). After
more than 2 years of the pandemic, protocol compliance has
declined. Many people, for various reasons, refuse to follow the
protocols, causing the virus to spread in society and pandemics
to remain dynamic (45, 46). Perhaps part of this is related to the
infodemic (47). This misinformation is spread among the people
and the people act far from the truth (48). HL and eHL play an
important role in COVID-19 pandemic control by improving
individuals’ access to true health information and their ability to
use it effectively (43).

Limitations

Our most important limitation was using the self-report
method leading to errors in the reports. Our sample was
limited to people with Internet access and may not be
representative of all Iranian people. Therefore, the study’s
Another
limitation is the lake of divergent validity based on MSV
and AVE.

findings should be generalized with caution.

Strengths of the study

This is the first study to accurately investigate the
psychometric properties of the HL instrument in Iran.

Frontiersin Public Health

08

in the study is an important positive point. Dealing
with all aspects of validity and reliability is one of the
other points.

Conclusion

The Persian version of the HLS-COVID-Q22 scale can be
an acceptable tool. Because of the characteristics, such as simple
scoring, proper reliability, and validity, being answered in a short
period, the questionnaire is an appropriate instrument.
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