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Abstract 
Introduction: Nutrition literacy (NL) is a recently emerged concept related 
to health literacy (HL). The need for an instrument to measure NL has be-
come increasingly urgent. Our objective is to document the validation of an 
instrument that measures NL in Mexican adolescents. Methods: We devel-
oped an instrument based on the definition of HL proposed by the European 
Health Literacy Project (HLS-EU). After adapting the HL dimensions and 
skills to nutrition, we built a matrix with 12 sub-dimensions and obtained 48 
items for measuring the NL concept. Versions of the instrument were se-
quentially validated based on the judgment of experts, an evaluation with the 
population, a pilot trial and an analysis of the measurement model. Results: 
Expert judgment and evaluation corroborated the pertinence of the themes 
and language employed. Piloting enabled us to fine tune operational issues 
and establish the final version of the instrument. Lastly, an analysis of the 
model showed consistency and internal validity in the three model dimen-
sions, which yielded a Cronbach alpha coefficient above 0.85. Discussion: 
We consider it both necessary and urgent to measure and monitor NL, con-
tributing to the formulation of public policies grounded in evidence. Incor-
porating NL measurements into national surveys on health and nutrition. 
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1. Introduction 

Nutrition literacy (NL) is an emerging concept in the field of public health. NL 
and health literacy (HL) share a set of common skills (Silk et al., 2008; Velardo, 
2015) considered crucial for helping individuals control their health. Besides ex-
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erting a profound influence on nutritional and dietary behaviors, HL offers a 
valuable tool for empowering and promoting health. As one of the major social 
determinants of health (Duong et al., 2017), an essential predictor of health 
(AMA, 1999) and a research priority in obesity, diabetes, and heart disease, it has 
been recognized that HL plays a vitally important role in public health (Berkman 
et al., 2011; Carmona, 2006). 

Viewed as an area of HL that reflects the capacity to access, interpret and util-
ize nutritional information (Velardo, 2015), NL has been defined as “the degree 
to which individuals are capable of obtaining, processing and understanding ba-
sic nutritional information.” (Zoellner, Connell, Bounds, Crook, & Yadrick, 
2009). Proficiency in both types of skills is essential for understanding the rela-
tionship between nutrition and health, facilitating empowerment, and restrain-
ing chronic non-communicable diseases (NCDs) (WHO, 2013). NL contributes 
to promote health by improving decision-making that leads to healthy eating 
practices. Some studies have found a positive association of healthy practices 
with increased NL skills (Carbone & Zoellner, 2012; Silk et al., 2008), so they are 
considered an ideal result of NL (Velardo, 2015). It is also identified as a deter-
minant factor on diet quality, especially among adolescents (Joulaei, Keshani & 
Kaveh, 2018) and a predictor of adherence to healthy diet patterns (Taylor, Sulli-
van, Ellerbeck, Gajewski, & Gibbs, 2019). While nutritional knowledge is funda-
mental in the adoption of healthy eating behaviors (Worsley, 2002), by itself it 
does not guarantee behavior change if it is not accompanied by other skills, 
fundamental for decision making, such as the search, understanding and evalua-
tion of available nutritional information, for example. The ability to access, un-
derstand, judge, and apply such information daily is largely subject to the qual-
ity of the information provided (Sørensen et al., 2012). These competencies are 
manifested in the three forms of functional, interactive, and critical nutritional li-
teracy (Guttersrud & Petterson, 2015; Krause, Sommerhalder, Beer-Borst, & Abel, 
2018; Velardo, 2015). A strong relationship has been found between nutritional 
information seeking behaviors and NL and a significant association between NL 
and level of trust in sources of nutritional information (Zoellner et al., 2009). 

In 2003, the World Health Organization (WHO) urged countries to increase 
the HL and NL levels in their populations, given the alarming surge in the pre-
valence of overweight and obesity among all age groups. The latest National 
Health and Nutrition Survey (ENSANUT MC 2016) (Shamah-Levy et al., 2018) 
in Mexico reported a 36.3% rate of the national prevalence of overweight and 
obesity among 12 - 19-year-old adolescents: 13.9% for obesity and 22.4% for 
overweight. Prevalence has been rising since 2012, particularly among female 
adolescents, whose rates have grown from 35.8% to 39.2%; for male adolescents, 
estimates were 34.1% and 33.5%, respectively. 

In terms of health care, nutrition is considered a modifiable risk factor with 
individual actions. Most of the instruments developed are useful to identify le-
vels of knowledge and understanding of health and nutrition information, fo-
cusing on the individual assessment of functional health literacy skills, but were 
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not specifically designed for the nutritional field (Gibbs & Chapman-Novakof- 
ski, 2012). Functional skills are important to the extent that they constitute the 
most basic degree of general literacy skills related to reading, writing, and calcu-
lus, such as 1) CARDES measure (TenHave et al., 1997) for pronunciation and 
word recognition, 2) Newest Vital Sign (NVS) (Weiss et al., 2005) for nutritional 
label literacy, 3) Nutrition Literacy Scale (NLS) (Diamond, 2007) for nutrition 
literacy skills and concepts, 4) Diabetes Numeracy Test (DNT) (Huizinga et al., 
2008) for calculation skills. Few instruments focus on interactive or critical skills, 
the first involve communication and information search skills; the second—the 
highest level—refers to the ability to evaluate the quality of nutritional informa-
tion and nutritional recommendations, and involvement in context through the 
understanding and influence of social determinants, respectively (Guttersrud & 
Petterson, 2015; Krause et al., 2018; Velardo, 2015); 5) Critical Nutrition Literacy 
Scale (CNL-E) (Naigaga, Pettersen, Henjum, & Guttersrud, 2018) to analyze nu-
tritional information critically, 6) Nutrition Literacy Instrument for Patients with 
Breast Cancer (NLit-BCa) (Gibbs et al., 2016); 7) Nutrition Literacy Assessment 
Instrument (NLit) (Gibbs, Ellerbeck, Gajewski, Zhang, & Sullivan, 2018) to iden-
tify the relationship between NL and quality of diet.  

The purpose of our study was to document the validation process of a nutri-
tion literacy instrument (EAN-MX-Q48) designed to measure NL in Mexican 
adolescents aged 15 to 19 years. Our findings intent to contribute to research by 
broadening the scope of studies beyond functional literacy and health care. 

2. Methods 
2.1. Description of the EAN-MX-Q48 Measurement Instrument  

We developed the EAN-MX-Q48 questionnaire by adapting the theoretical and 
conceptual model of the European Health Literacy Project (HLS-EU) (Sørensen 
et al., 2012, 2013, 2015) to nutrition. Based on literacy in general, the HLS-EU 
model centers on health knowledge, and its frame is in terms of public health 
(Sørensen et al., 2013, 2015). It features four skills involved in the process of ac-
cessing, understanding, assessing, and applying health information in three health 
dimensions: 1) being ill/health care; 2) being at risk/disease prevention; and 3) 
being healthy/health promotion (Sørensen et al., 2012, 2013). 

We adapted the four skills to the management of nutritional information and 
considered three nutrition dimensions: 1) attention to nutrition; 2) prevention 
of nutrition-related diseases; and 3) promotion of good nutrition. On this basis, 
we constructed a matrix with 12 sub-dimensions linked to the National Strategy 
for the Prevention and Control of Overweight, Obesity, and Diabetes in Mexico 
(Secretaría de Salud, 2013). We obtained 48 items for measuring the NL concept 
(Figure 1).  

As in the HLS-EU, the responses in the EAN-MX-Q48 questionnaire classify 
1) the degree of self-reported difficulty in each dimension and 2) the level of NL 
using the modifiers inadequate, problematic, sufficient, and excellent (Sørensen 
et al., 2013). 
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Figure 1. Matrix for defining nutrition literacy (NL) according to the conceptual model of the HLS- 
EU Project (Sørensen et al., 2012) used to develop the EAN-MX-Q48 instrument. 

 
Validating the EAN-MX-Q48 entailed four consecutive phases: 1) judgment 

of experts, 2) validating with population, 3) performing a pilot trial, and 4) ana-
lyzing the internal validity and consistency of the instrument. 

2.2. Phase 1. The Judgment of Experts 

Out of 53 specialists, 19 experts in public health and nutrition gave their expert 
judgment. Experts received a form to evaluate the instrument in terms of con-
tent, pertinence, coherence, question-wording, and importance of the themes. 

2.3. Phase 2. Validation with the Population 

For validation, we selected a sample of students of 54 adolescents 15 to 19 years 
old (Jiménez-Díaz, Salazar, & Morera-Castro, 2013) from a school in Cuernava-
ca, Morelos, Mexico. We included the morning and afternoon shifts and the 
three undergraduate classes. The questionnaire validation format identified the 
appropriate types of questions, understandable statements, suitable language, 
adequate length, and accurate assessment, guaranteeing a reliable, valid, and re-
producible instrument.  

2.4. Phase 3. Pilot Trial  

For the pilot trial, we selected a sample of same-age students in 8 high schools in 
Morelos, chosen through the website of the National System of School Informa-
tion (SNIE) of the Ministry of Public Education (SEP). Ten nutritionists trained 
and standardized in survey procedures participated in the process, monitored by 

Nutrition
literacy 48

Accessing/obtaining 
relevant information 

on nutrition 11

Understanding relevant 
information on 

nutrition 13

Processing/valuing 
relevant information 

on nutrition 15

Applying/utilizing 
relevant 

information on 
nutrition 9

Attention to 
nutrition 16

(1) Capable of 
accessing and 
obtaining information 
of nutritional status                                                                                                    
(4 questions) 

(2) Capable of 
understanding 
nutritional information 
and extracting its 
significance                                                                                                     
(5 questions)

3) Capable of 
interpreting and 
evaluating nutritional 
information                                                                                                                 
(4 questions)

4) Capable of 
making informed 
decisions on 
nutritional aspects                                                                                                      
(3 questions)

Prevention of 
nutrition-related 
diseases 15

(5) Capable of 
accessing information 
on the risk factors for 
nutrition-related 
diseases                                                                                                      
(3 questions)

(6) Capable of 
understanding 
information on risk 
factors and extracting 
its significance 
(3 questions)

7) Capable of 
interpreting and 
evaluating 
information on the 
risk factors for 
nutrition-related 
diseases                                                                                     
(7 questions)

(8) Capable of 
making informed 
decisions on the 
risk factors for 
nutrition-related 
diseases                                                                                                 
(3 questions)

Promotion of 
good nutrition 
17

(9) Capable of 
acquiring information, 
without assistance, on 
the determinants of 
good nutrition in 
her/his social and 
physical environments                                                                
(4 questions)

(10) Capable of 
understanding 
information on the 
determinants of good 
nutrition in her/his 
social and physical 
environments and of 
extracting its 
significance                                                         
(5 questions)

(11) Capable of 
interpreting and 
evaluating 
information on the 
determinants of good 
nutrition in her/his 
social and physical 
environments                                                    
(4 questions)

(12) Capable of 
making informed 
decisions on the 
determinants of 
good nutrition in 
her/his social and 
physical 
environments                                                             
(3 questions)
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a supervisor. During this phase, we collected information about the conditions 
for the data collection of the questionnaire. We also gathered sociodemographic 
information on the adolescents.  

2.5. Phase 4. Analysis of Internal Validity and Consistency of the  
Instrument 

To validate the EAN-MX-Q48 instrument, we conducted a survey of 1774 young 
people at 114 public schools randomly selected from the SEP list for three states: 
Mexico, Queretaro, and Morelos. We requested informed consent and informed 
permission of all participants. 

Measurement models were fitted for three NL dimensions through Confir-
matory Factor Analysis (CFA) (Bollen, 1989; Kline, 2015), which allowed for 
creating measurement scales by means of latent variables generated from the 
items on the questionnaire. We calculated the comparative fit index (CFI) and 
the root mean square error of approximation (RMSEA) to measure the goodness 
of fit. The recommended values for a good fit are CFI ≥ 0.95 and RMSEA ≤ 0.05. 
We utilized Cronbach’s alpha coefficients (Cervantes, 2005; Cronbach, 1951) for 
the analysis of reliability for three literacy dimensions and each sub-dimension: 
accessing, understanding, assessing, and applying nutritional information. We 
considered Cronbach’s alpha coefficients greater than 0.7 as satisfactory reliabil-
ity. 

To characterize the participants in the sample, we calculated factor scores us-
ing the measurement models. NL indices were standardized using a 0 to 50 scale 
based on the formula: 

Index = (mean − 1) * (50/3)                      (1) 

For comparison purposes, NL was classified in 0 to 25 are inadequate, 26 to 33 
problematic, 34 to 42 sufficient, and 43 to 50 excellent. 

The Research and Ethics Committee approved this study of the National In-
stitute of Public Health (INSP) (Project number: 1336 CI-432-2015). 

3. Results 

Figure 2 presents our findings for each phase of sequential validation:  

3.1. The Judgment of Experts 

The experts suggested improvements and found that the questionnaire is appro-
priate for adolescents, in line with the research objectives, and consistent with 
the federal government strategy for combating NCDs. We reorganized questions 
according to the decision matrix adjusted length and used simpler words for 
complex concepts.  

3.2. Validation with the Population 

We explored if the verb “judge” had negative connotations, also if the word “re-
liable” was clearly understood and if adolescents were familiar with the verb  
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Figure 2. Sequential validation of the EAN-MX-Q48 instrument. 

 
“judge.” “Judge” meant “see which is the better alternative.” Meanwhile, the word 
“reliable” proved challenging for the students regarding determining the degree 
of reliability. As a result, the verb “judge” and the term “reliable” were not re-
placed in the questionnaire.  

Most adolescents did not suggest making changes to the questionnaire. They 
mentioned that they found the theme interesting enough that they had no trouble 
staying alert during the interviews despite its length. The validation also allowed 
us to correct the response code numbering.  

3.3. Pilot Trial 

After phases 1 and 2, the pilot trial allowed us to refine and correct mistakes in 
the data recording and the programming system. We also improved quality con-
trol procedures for interviews and information backup. The data demonstrated 
consistency throughout the instrument.  

3.4. Analysis of Internal Validity and Consistency of the  
Instrument 

Table 1 shows the main characteristics of participants.  

EAN-MX-Q48

Phase 4

Analysis of the internal validity and 
overall consistency of the instrument

• Two items in the evaluating and applying
sub-dimensions of the prevention of 
nutrition-related diseases dimension were
revised;

• 1,774 surveys were administered - full data 
were obtained;

• The measurement model was adjusted
(CFI: 0.90, RMSEA: 0.061); and

• The Cronbach alpha coefficient for 
consistency exceeded 0.850.085.

Phase 2

Validation with population

• Respondents had difficulty understanding
the salt and sugar contents of food;

• They were familiar with and understood the
verb “judge” and the term “reliable;”

• They found the questionnaire long but
interesting;

• 80% did not suggest changing the content; 
and

• The code numbers for the responses were
adjusted.

Phase 3

Pilot trial

• 320 surveys were administered – full data 
were obtained;

• Scheduling problems were identified;
• Results showed congruent responses among

adolescents.

Phase 1
Analysis by experts

Experienced experts (n=19) in the following areas agreed
to participate in the study: epidemiology, public and 
community nutrition, diet, and human, population and 
community nutrition;  adolescent nutrition status; 
obesity and chronic diseases; and technical and 
operational coordination of projects:
• 80% Considered the themes appropriate;
• All considered the questionnaire lengthy but

interesting and clearly articulated;
• “Daily food consumption” was replaced with

“diet;” and
• As regards language, the verb “judge” was 

checked among adolescents.
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Table 1. Principal characteristics and overall nutrition literacy index of adolescents ana-
lyzed. 

Characteristics n % 

Age in years-mean (SD) mean (SD) 1770 16.3 (1.07) 

Height (self-reported)-mean (SD) 1731 164.1 (8.99 

Weight (self-reported)-mean (SD) 1643 61.0 (12.4) 

Sex    

 Male 876 49.5 

 Female 894 50.5 

Educational level   

 First 592 33.5 

 Second 600 33.9 

 Third 575 32.5 

Level of social status (self-reported)   

 Low 162 9.1 

 Medium 1374 77.6 

 High 234 13.2 

Level of economic status (self-reported)   

 Low 878 53.2 

 Medium 604 36.6 

 High 168 10.2 

Working status   

 Works part-time 245 15.6 

 Does not work 1321 84.4 

Overall nutrition literacy index-mean (SD) 1768 31.7 (6.07) 

 
Based on each dimension’s measurement models, we rearranged two items 

associated with the sub-dimensions, assess, and apply, in nutrition-related dis-
ease prevention; this made more sense conceptually and provided a better indi-
cators structure (Figure 3).  

A good measurement model fit was obtained for nutritional care (Table 2), 
while the dimension of the promotion of good nutrition fell slightly, with a CFI 
of 0.90 and a RMSEA of 0.06.  

Reliability analysis showed a good consistency level, Cronbach’s alpha coeffi-
cients were (α = 0.86) for attention to nutrition, (α = 0.85) for prevention of nu-
trition-related diseases, and (α = 0.87) for promotion of good nutrition; all val-
ues were greater than 0.85 (α > 0.85).  

4. Discussion  

Validation demonstrated that the EAN-MX-Q48 is a good, valid and reliable 
tool for measuring nutrition literacy (NL) in Mexican adolescents, which may be  
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Figure 3. Sequential validation of the EAN-MX-Q48 instrument. 

 
Table 2. Adjustments to measurement models by dimension in the EAN-MX-Q48 ques-
tionnaire.  

Dimension CFI RMSEA 

Attention to nutrition 0.956 0.045 

Prevention of nutrition-related diseases 0.94 0.054 

 
utilized in Latin American and other global settings with characteristics similar 
to those of Mexico. The instrument showed satisfactory model fit indices, valid-
ity evidence, and a high level of reliability regarding internal consistency (α > 
0.85), results very similar to those for other scales. These include the NVS (α > 
0.76, sensitivity of 72%); the NLS (α = 0.84, Pearson’s construct validity correla-
tion = 0.61), as well as the NLit (CFI > 0.90 and RMSEA < 0.06, validity and re-
liability of 0.97, CI = 0.96 - 0.98). The main differences between the EAN-MX- 
Q48 and the other instruments lies in the number of questions (48), the duration 
of the implementation (approximately 20 minutes), the fact that it goes beyond 
functional NL (management of information and basic knowledge of diet and 
factors that contribute to improving or maintaining health (Velardo, 2015), the 
population concerned (it can be administered to a variety of population groups), 
and an application scope beyond primary care, as schools, universities, youth 
circles.  

A systematic literature review by Carbone & Zoellner (Carbone & Zoellner, 
2012) anticipated the emergence of new measurement instruments given the 
novelty of NL as a field of study, as well as the dearth of nutritional studies on 
the successful use of research instruments for nutrition (Rothman et al., 2006). A 
search of the literature regarding Latin America does not found an initiative 
similar to ours. Therefore, this work represents an advantage, as it offers a valid 
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and reliable measurement instrument. Still, it also has a limitation in compara-
bility, an issue that could be resolved by applying it in other contexts. It is note-
worthy that in spite of improvement in levels of literacy (OREALC/UNESCO 
Santiago, 2013), the region continues to bear a heavy burden of disease (WHO, 
2003, 2013) especially among children and adolescents (PAHO, 2014). This may 
reflect an inadequate or problematic level of NL.  

The EAN-MX-Q48 instrument is helpful in incorporating a conceptual model 
from the field of public health (Sørensen et al., 2013) and in probing the self- 
perception of adolescents regarding their own NL, a different perspective in an 
obesogenic environment that has reached low-income households in rural areas 
where processed food consumption is growing (Barquera et al., 2008; Rivera, 
Barquera, González-Cossío, Olaiz, & Sepúlveda, 2004; Rugani Ribeiro de Castro, 
2017). 

A valid and reliable measuring instrument for the Mexican context allows ex-
panding its use in diverse contexts such as public schools with high marginaliza-
tion levels, private schools, and formal and non-formal education. Available data 
on contrasting population groups such as students of public/private schools and 
universities and out-of-school youths in rural and urban areas serve to formulate 
future policies better.   

We consider it both necessary and urgent to measure and monitor NL, con-
tributing to the formulation of public policies grounded in evidence. Incorpo-
rating NL measurements into national surveys on health and nutrition, as Car-
bone y Zoellner (Carbone & Zoellner, 2012) propose for HL, will permit periodic 
monitoring and thus provide robust data for government agendas that prioritize 
the prevention of overweight and obesity (Mussini & Temporelli, 2013; Rugani 
Ribeiro de Castro, 2017; Waqa, Bell, Snowdon, & Moodie, 2017). This is in line 
with policies and norms adopted locally and consistent with international and 
regional plans of action (Câmara dos Deputados. Senado Federal-Brasil., 2017; 
Rugani Ribeiro de Castro, 2017).  

Just as has occurred with food labeling in the region, the Mexican Senate re-
cently approved a General Health Law reform to include warnings about highly 
processed food and beverages (El Poder del Consumidor, 2019) on front labels. 
This policy is among other public-health measures adopted in Mexico, such as 
the tax on sugary drinks (IEPS) (Colchero, Popkin, Rivera, & Ng, 2016; WHO, 
2015) inspired by ample evidence from scientific studies on the benefits of such 
initiatives for public health.  

Data derived from the EAN-MX-Q48 can contribute to expanding the evi-
dence of scientific studies in the field and shaping food policies that take into 
account social, economic, and environmental determinants and are supported 
by other policies (Organização das Nações Unidas (ONU), 2016) destined to as-
sist the population in their nutritional decision-making. They can also help to 
confront the problems of overweight and obesity among adolescents in many 
ways. Salient among the uses of the instrument is diagnosing levels of NL at the 
beginning of the school year; NL can be inserted as a compulsory component of 
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curricula in elementary and middle schools; it can be integrated into teach-
er-training courses and serve as a framework to incorporate nutritionists into 
the education system to supporting nutrition education in schools (Mukamana 
& Johri, 2016).  

The EAN-MX-Q48 offers researchers, the scientific community, and deci-
sion-makers valuable information to design interventions with differentiated ap-
proaches. The study by Buul et al. (van Buul, Bolman, Brouns, & Lechner, 2017) 
underlines the relationship between the healthy choice of food and NL level.  

After the text edit has been completed, the paper is ready for the template. 
Duplicate the template file by using the Save As command and use the naming 
convention prescribed by your journal for the name of your paper. In this newly 
created file, highlight all the contents and import your prepared text file. You are 
now ready to style your paper. 

5. Conclusion 

This study is the first-ever to be based on the results of the HLS-EU-Q47 in Eu-
rope and Asia, established as a reliable, valid, and integral survey tool for HL. 
Using the same methodology to create an instrument for measuring NL in the 
Mexican adolescent population proved reliable, this tool represents an essential 
contribution to exploring various health care fields that need reinforcement as 
part of preventing disease and fostering healthy lifestyles from an early age.  
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