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Aims Measuring health literacy through metaphors can enhance the understanding of 
metaphorical concepts in the health field. Therefore, the purpose of this study was to design, 
construct, and evaluate the psychometric characteristics of a metaphorical health literacy 
questionnaire.
Instrument & Methods This descriptive research used survey and psychometric studies. Based 
on the four areas of knowledge, services, strategies, and interventions derived from the content 
analysis of the Metaphorical Health Literacy Questionnaire, 15 Likert items were designed for 
the most common source domains of object, force, and product. The content validity of the 
questionnaire was assessed by three cognitive linguists, two health psychologists, two health 
experts, two physicians, and one psychometric expert. Finally, the questionnaire was completed 
voluntarily by 150 Persian-speaking university students in Tehran in 2024. The data were 
analyzed using SPSS 26, and AMOS 14 software was employed for modeling.
Findings Exploratory factor analysis indicated that four factors (object, force, product, and 
human) explained 38.21% of the total variance of the questionnaire. The reliability of the 
questionnaire was obtained using Cronbach’s alpha method, with a value of 0.79, indicating 
high reliability. Furthermore, confirmatory factor analysis was performed to assess the factorial 
validity of the questionnaire, which demonstrated an appropriate fit of the model to determine 
the factors
Conclusion The Metaphorical Health Literacy Questionnaire for Persian speakers is both valid 
and reliable.
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Introduction 
Health literacy is recognized as an important and 
vital indicator of healthcare outcomes and costs [1]. In 
other words, healthcare systems require high levels 
of health literacy [2]. Health literacy is widely 
considered a determinant of the health status of 
society and a priority in the agenda of public health 
policies [3]. It is defined as a broad range of values and 
skills related to acquiring, processing, understanding, 
and using health information [4]. Health literacy 
empowers people to play an active role in changing 
environments that affect health [5]. Therefore, the 
concept of health literacy reflects not only individual 
responsibility but also a cognitive challenge to 
increase awareness [6]. Since one of the missions of 
health literacy is to create mental and cognitive 
changes in people’s minds, conceptual metaphors can 
promote this goal [7]. Many concepts related to health, 
such as quality of life [8] and pain [9, 10], are also 
redefined through metaphors.  
The conceptual metaphors proposed by Lakoff and 
Johnson [11] form the foundation of our cognitive 
system. Therefore, every conceptual metaphor 
consists of two components or domains: source and 
target domains [12]. The source domain is based on 
bodily characteristics and is entirely material and 
experiential [13]. Thus, the source domain is 
considered to be embodied; in other words, it follows 
physical or bodily characteristics [14]. The target 
domain is an abstract and immaterial field identified 
by the source domain. This phenomenon is referred 
to as mapping or metaphorical implications [15]. 
Conceptual metaphors can serve as tools for 
enhancing health literacy [16]. Most concepts in the 
field of health literacy are metaphorical; in other 
words, many concepts related to health are 
understood through conceptual metaphors [17]. 
Understanding these conceptual metaphors in the 
field of health is also linked to cognitive and 
metaphorical development [18].  
A study found that viewing health literacy from a 
metaphorical perspective improves health-related 
activities [19]. Metaphorical messages can highlight 
the dangers associated with maintaining health and 
can be practically effective in promoting the health 
level of society [20]. Conceptual metaphors can 
facilitate social care, communication, and health 
promotion [21]. One study indicated that conceptual 
metaphors can be applied to health literacy 
knowledge, literacy services, literacy strategies, and 
literacy interventions [22]. An analysis of a qualitative 
study involving patients demonstrated how similar 
metaphors can be utilized in ways that are both 
empowering and disabling in the health domain, as 
patients attempt to come to terms with their health 
and illness through metaphors [23]. The use of 
metaphor in health discourse is effective. For 
example, during the COVID-19 pandemic, the 
metaphor of a “war” against the virus was introduced, 

employing military language to describe the fight 
against disease and the maintenance of health. 
Conversely, this military language conveys the need 
for strict discipline and high-level management to 
ensure health [24]. 
 

Based on our search, there is no independent 
questionnaire available in the research literature that 
can measure metaphorical health literacy. Most tools 
for measuring health literacy are general and 
specifically focused on the health field, such as the 
health literacy questionnaire designed for the urban 
population of Iran [25]. This questionnaire was 
developed with a sample of 366 individuals aged 18 
to 65 living in various districts of Tehran and was 
tailored to the cultural and social characteristics of 
Iran. It has construct validity through exploratory 
factor analysis and reliability assessed by calculating 
the internal correlation coefficient. The 
questionnaire includes subscales for access, reading 
skills, comprehension, evaluation, decision-making, 
and behavior. Another scale is the Electronic Health 
Literacy Questionnaire [26]. This questionnaire was 
administered to 525 young people and consisted of 
ten items. In this questionnaire, criterion validity was 
examined by applying Pearson correlations between 
the measured constructs as well as a computer 
literacy questionnaire. The internal consistency of 
the scale was sufficient (alpha=0.88), and the test-
retest coefficients for the items were reliable 
(r=0.96). 
 

The importance of conceptual metaphors in the field 
of health becomes clear when the transmission and 
understanding of health messages are considered 
essential [27]. Conceptual metaphors and their 
significance in health have recently entered 
interdisciplinary studies [28]. Metaphors and 
figurative language have been utilized in the fields of 
health, healthcare, and social care to aid 
communication with patients, visualize illness, 
conceptualize illness and embodiment, and inform 
health education experiences and related concepts. 
From another perspective, although common health 
literacy questionnaires use conceptual metaphors to 
understand health concepts, they are not specifically 
metaphorical. As mentioned, learning and 
comprehending health-related concepts is facilitated 
by metaphors. Therefore, it is necessary to examine 
the health field from various perspectives, 
particularly verbal-cognitive, to enhance the 
understanding of health concepts, especially during 
critical times (such as epidemics of infectious 
diseases or emergencies). In foreign literature, few 
items address health literacy in the form of health 
tools. These tools often contain scattered items or 
lack comprehensive psychometric evaluation. For 
these reasons, it is evident that due to the absence of 
metaphorical tools in both domestic and foreign 
research literature, it is appropriate to design and 
evaluate a psychometrically valid tool in the field of 
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metaphorical health literacy. Hence, the purpose of 
this study was to design, construct, and examine the 
psychometric characteristics of the Metaphorical 
Health Literacy Questionnaire in the Persian 
language.  
 
Instrument and Methods 
Design and participants 
This descriptive research involved both survey and 
psychometric studies and was conducted in Tehran, 
in 2024. The steps for preparing the metaphorical 
health literacy questionnaire were carried out in 
several stages. In the first step, based on Lakoff’s 
conceptual metaphor theory and Raiisi’s qualitative-
cognitive study [22], the source domains for health 
literacy metaphors in the Persian language were 
identified, including the source domains of object, 
force, human, and product. In the second step, four 
main areas were identified through text mining, 
including knowledge, services, strategies, and 
interventions. To begin the assessment of 
psychometric properties, an exploratory factor 
analysis was conducted to determine the main factor 
structure. As a result, the main factor structure was 
established, and items with insufficient loadings 
were removed. Subsequently, confirmatory factor 
analysis was employed to assess the coherence 
between the data and the construct.  
Phase 1: Item designing  
A qualitative study was conducted to construct the 
scale. From a review of 200 health articles, four 
areas—knowledge, services, strategies, and 
interventions—were identified through text mining. 
For each of these areas, five items were designed 
based on the identified health literacy metaphor 
source domains from Raiisi’s study in the Persian 
language [22]. Subsequently, an independent sample 
of 40 health students was selected based on 
Cochran's formula and asked to respond to the items. 
The entry criteria for health students included being 
an undergraduate student, being between the ages of 
18 and 24, and being enrolled at one of the public or 
private universities in Tehran. The exclusion 
criterion was a refusal to complete the questionnaire. 
The average age of these students was 21.85, with a 
standard deviation of 2.24. They were asked to 
evaluate the relevance, clarity, and meaningfulness of 
the questionnaire items. The researcher requested 
that they write down any personal opinions or 
suggestions for improving the items next to each 
question. At this stage, the researcher addressed all 
of the students’ questions and ambiguities regarding 
the items and noted their feedback. The intraclass 
correlation coefficient (ICC) was analyzed using SPSS 
26 software. After the item analysis, five items were 
removed due to a lack of clarity for the health 
students.  
Content Validity: In the next step, for content 
validity, the Delphi survey technique was employed. 

Ten experts from relevant fields expressed their 
opinions on the questionnaire items using the Waltz 
& Bausell method and formula [29]. Specifically, three 
cognitive linguists, two health psychologists, two 
health experts, two physicians, and one psychometric 
expert reviewed the questionnaire. They provided 
feedback on the clarity, relevance, and necessity of 
each item. The minimum acceptable value for the 
content validity index was set at 0.79. According to 
the experts, all the items were deemed appropriate, 
necessary, and relevant; therefore, no items were 
deleted or replaced. Finally, the content validity index 
for the 15 items was calculated and accepted.  
Phase 2: Tool production, participants, and 
implementation 
Tool Production and Participants: After 
establishing content validity, a 15-item Likert-type 
questionnaire was prepared. The scoring method 
ranged from five (strongly agree) to one (strongly 
disagree). The minimum score obtainable from the 
entire questionnaire is 15, while the maximum score 
is 75. To assess reliability, 200 Persian-speaking 
students selected based on the Cochran's formula 
from various fields in Tehran completed the 
questionnaire in 2024, using a convenience sampling 
method. The inclusion criteria were being an 
undergraduate university student and being healthy 
in cognitive and verbal abilities. The exclusion 
criteria included refusal to participate in the research 
and incomplete responses to the questionnaire.  
Procedure and Implementation: After obtaining 
permission from the home university, the researcher 
visited Tehran University and the Islamic Azad 
University—Science and Research Branch. Upon 
receiving permission to conduct the project and 
coordinating with the research and education units of 
the aforementioned universities, the researcher was 
authorized to proceed. While explaining the purpose 
of the study, she requested that participants answer 
all items on the questionnaire. Participants were 
assured that their information would remain 
confidential, and they were informed that they could 
choose not to complete the questionnaire if they 
wished. After the initial review, 50 questionnaires 
were discarded due to defects and lack of completion. 
Ultimately, 150 completed questionnaires were 
analyzed. 
Statistical Analysis: SPSS 26 software was used for 
descriptive statistics and exploratory factor analysis, 
while LISREL 8.8 software was utilized to determine 
the overall fit of the confirmatory factor analysis 
model. 
Construct Validity: For the 15 questionnaire items, 
factor loading was performed for exploratory factor 
analysis. To assess the adequacy of sampling for 
factor analysis, the Kaiser-Meyer-Olkin (KMO) 
measure and Bartlett’s sphericity test were used. For 
factor extraction, any factor with an eigenvalue 
greater than one was considered. 
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Confirmatory Factor Analysis: For model fit, the 
root mean square error of approximation (RMSEA) 
was calculated as a parsimony-adjusted index. An 
RMSEA value between 0.05 and 0.08 is considered 
acceptable. In addition, several fit indices were 
calculated, including chi-square (Chi-Square/df), 
adjusted goodness of fit index (AGFI), comparative fit 
index (CFI), goodness of fit index (GFI), normed fit 
index (NFI), Tucker-Lewis index (TLI), incremental 
fit index (IFI), relative fit index (RFI), and root mean 
square error of approximation (RMSEA). If the p-
value is greater than 0.05 and the chi-square index 
relative to the degrees of freedom (χ²/df) is less than 
three, it indicates that the model fits well.  

 
Findings 
A total of 150 university students participated in the 
research, consisting of 83 women and 67 men. The 
mean age for women was 27.20±3.11 years, while for 
men, it was 29.16±4.17 years.  
To determine the factor structure of the Metaphorical 
Health Literacy Questionnaire, the exploratory factor 
analysis method of principal components with 

varimax rotation was employed. The KMO was 
calculated to be 0.81. Since this index ranges from 
zero to one, a value from 0.8 to 0.9 is considered good. 
Additionally, Bartlett’s test of sphericity was 
significant (p=0.001). In this questionnaire, four 
factors with eigenvalues greater than 1.20 were 
evident in the scree diagram (Figure 1). 
The factor analysis results indicated that the 
Metaphorical Health Literacy Questionnaire 
consisted of four factors that explained 38.21% of the 
total variance. The first factor explained the object; 
the second factor represented force; the third factor 
expressed product; and the fourth factor showed 
humans. The first factor (object) accounted for 
11.13% of the total variance, with five items on this 
factor having a loading greater than 0.30. The second 
factor (force) explained 9.25% of the total variance, 
with four items on this factor having a loading greater 
than 0.30. The third factor (product) accounted for 
19.9% of the total variance, with three items on this 
factor having a loading greater than 0.30. Finally, the 
fourth factor (human) explained 8.64% of the total 
variance, with three items on this factor also having a 
loading greater than 0.30 (Table 1).  

 

 

Figure 1. Scree diagram of the Metaphorical Health Literacy Questionnaire  
 
Table 1. Factor loadings of items of the Metaphorical Health Literacy Questionnaire 

Factor Items Factor 
loadings 

Special 
value 

Total 
variance 

Object 

1. I understand health information easily. 0.57 

1.67 11.13 

2. It is easy for me to transfer health-related knowledge to others. 0.58 
3. I fully understand the information that the doctors give about my illness. 0.49 
4. I can easily manage my health statutes. 0.42 
5. Good health information can be understood through advertising (in the media and city 
billboards).  0.40 

Force 

6. The health of edibles determines my health. 0.53 

1.39 9.25 

7. The written and oral health instructions of doctors and dentists have been well justified for 
me.  0.39 

8. The severity and symptoms of pain or a disease tell me which doctor I should see.  0.42 
9. Health care and health providers in any region can contribute to the health of Indigenous 
people. 0.38 

Product 
10. I know that the major part of staying healthy in traffic accidents is due to wearing a seat belt. 0.41 

1.38 9.19 11. I am sure that the medicines that doctors prescribe for me will improve my health. 0.40 
12. I owe my health to social and family support. 0.45 

Human 
13. The level of health and wellness information in the community is my best guide. 0.46 

1.30 8.64 14. My regional health system is my best health advocate. 0.48 
15. Healthcare systems can be the best providers of individual health.  0.37 
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Table 2. Internal consistency, and stability  
Factor  Number 

of items  
Cronbach's 
alpha 
(n=150) 

Intraclass correlation 
coefficient (ICC) 
(n=40) 

Object 5(1-5) 0.75 0.84 
Force  4(6-9) 0.76 0.86 
Product  3(10-12) 0.73 0.82 
Human  3(13-15) 0.72 0.84 

 

The reliability of this questionnaire was measured 
using Cronbach’s alpha calculated for each subscale. 
The reliability coefficient (internal consistency) for 
the entire questionnaire was obtained using 
Cronbach’s alpha method, resulting in a value of 0.79. 
Furthermore, the overall ICC was 0.88, with the 

subscales ranging from 0.82 to 0.86 (Table 2). 
To verify the factor structure of the Metaphorical 
Health Literacy Questionnaire, confirmatory factor 
analysis was conducted using the structural equation 
method. The value of chi-square (χ²) was 208.147, 
the degrees of freedom were 211, and the 
significance value was 0.447, with the chi-square 
index relative to the degrees of freedom being 0.986. 
Therefore, the value of the RMSEA fell within the 
acceptable range (0.07). The GFI, AGFI, and CFI were 
0.93, 0.91, and 0.95, respectively. Thus, the 
Metaphorical Health Literacy Questionnaire model 
was a good fit (Figure 2).  

 

 
Figure 2. Standardized coefficients of the items loaded on the subscales of the Metaphorical Health Literacy Questionnaire (object, person, 
product, and human)) 
 
Discussion 
The purpose of the present study was to design, 
construct, and evaluate the psychometric 
characteristics of the Metaphorical Health Literacy 
Questionnaire. The reliability of the questionnaire 
was assessed using Cronbach’s alpha method for the 
entire questionnaire and its subscales, yielding 
desirable results that indicated a high level of 
reliability. Through exploratory factor analysis, the 
construct validity of the questionnaire revealed four 
factors that explained 38.21% of the total variance. 
Specifically, five items loaded on the object factor, 
four items on the force factor, three items on the 
product factor, and three items on the human factor. 
Additionally, confirmatory factor analysis was 
conducted to verify the factorial validity of the 
questionnaire, demonstrating an appropriate fit of 

the model for determining the factors. The results of 
these indicators are largely consistent with those of 
the Health Literacy Questionnaire developed by 
Montazeri et al. [25] and the Iranian version of the 
eHealth Literacy Scale by Bazm et al. [26]. Based on this 
content, health literacy is a measurable concept and 
parameter that can be assessed through valid and 
reliable tools from various perspectives and 
interdisciplinary viewpoints.  
We evaluated health literacy from the perspective of 
the most important field of cognitive linguistics, 
namely conceptual metaphors. Since health and its 
related concepts are abstract in nature and need to be 
understood through health messages, the use of 
metaphors is equally necessary [30]. As shown in 
previous studies, health literacy questionnaires are 
based on health messages reported among Iranians. 
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Here, health literacy was examined from a different 
perspective. The metaphorical approach to health 
literacy and the development of a tool in this 
interdisciplinary field distinguish this study from 
prior research. Based on the findings of Raiisi [22], 
conceptual metaphors play an important and 
significant role in four domains of health literacy, 
such as knowledge, services, strategies, and health 
literacy interventions. Another finding of this study 
was that the most common source domains in health 
literacy categories were objects, forces, products, and 
humans. Consequently, with the introduction of 
conceptual metaphors in the fields of health, 
healthcare, and related concepts, such as quality of 
life [31], it appears that a deeper understanding and 
perception of these concepts through metaphors has 
emerged [32]. 
Accordingly, the Health Literacy Metaphor 
Questionnaire has acceptable validity and reliability. 
The factor analysis indicated four source domains as 
subscales for the metaphors of the health literacy 
questionnaire, including object, force, product, and 
human.  
As mentioned previously, metaphorical language, or 
conceptual metaphors, serves as a comprehensive 
reflection of the mind [33] and cognitive processes. 
They promote cognitive discipline and organize the 
intellectual system [34]. Metaphors can be effective in 
building schemas, impressions, and individual 
perceptions regarding the understanding of health 
concepts [35]. According to the embodiment rule of 
conceptual metaphors in Lakoff’s theory [36], health is 
a concept that corresponds to the human body [37]. 
Since the properties of the source domain are bodily 
and experiential, metaphorical health messages are 
likely to be better understood and more meaningful 
[38]. In other words, we should use conceptual 
metaphors to express concepts and instructions 
related to health. Metaphors generate neural 
networks that create common nodes between health-
related messages, facilitating their understanding 
and perception [39]. The same network, formed at the 
level of cognition and through speech, challenges the 
individual’s cognitive system and leads to the 
production of higher or more complex neural 
networks [40].  
This study, like any other, is not without limitations. 
The restriction of the sample to students from several 
universities in Tehran indicates that it was not 
possible to obtain a diverse sample due to the nature 
of the available participants. It would be beneficial to 
examine the psychometric properties of this 
questionnaire on more diverse samples in future 
studies.  
Therefore, it is recommended that researchers in 
future applied studies investigate the conceptual 
metaphors of health literacy and their changes in the 
cognitive system and at the neurological level as part 
of an intervention package. Researchers are also 
encouraged to use metaphorical health literacy 

questionnaires in their studies alongside other health 
literacy questionnaires to determine how 
metaphorical understanding and perception of 
health literacy can facilitate and enhance their 
research processes. It can be anticipated that this 
newly established scale will contribute to the 
definitions of health-related concepts, the education 
of these concepts, and the promotion of health 
literacy. 
 
Conclusion 
The Metaphorical Health Literacy Questionnaire is a 
valid and useful tool for assessing health literacy.   
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